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Decision (IRED) document for this organophosphate (OP) pesticide. The IRED identifies risk
mitigation measures needed to reduce risk, as well as data needed to better characterize risks. The
sole registrant, Bayer Corporation, has requested voluntary cancellation of all existing fenamiphos
registrations rather than committing to develop additional data.

Used on variety of vegetables and fruits,
fenamiphos residues in food do not pose risk
concerns. However, exposure to drinking water
sources from shallow water tables (less than 50 feet
deep) and extremely vulnerable soils do pose risk
concerns. Extremely vulnerable soils are defined
as, “hydrologic soil group A soils that are
excessively drained and predominantly sand or
loamy sand such as soils in the suborder
psamments.” These classifications and soil
taxonomy refer to USDA definitions. Therefore,
all use of fenamiphos in areas with extremely
vulnerable soils and shallow water tables will be
phased out by May 31, 2005. Use on all other soils
will cease effective as of May 31, 2007.

Fenamiphos is not used in a residential
setting. There is, however, use on turf including
golf course turf, which could lead to golfer
exposure from residues on treated courses.
Nevertheless, the Agency believes that the
watering-in of fenamiphos adequately protects
golfers. Implementation of risk mitigation during
the phase out, negotiated between the registrant and
the Agency, is expected to decrease the risks
associated with fenamiphos.

EPA’s next step under the Food Quality
Protection Act (FQPA) is to consider available
information on the cumulative risk of the OP

The OP Pilot Public Participation Process

The organophosphates (OPs) are a
group of related pesticides that affect the
functioning of the nervous system. They are
among EPA’s highest priority for review in
implementing provisions of the Food Quality
Protection Act (FQPA) of 1996.

EPA encourages the public to
participate in the review of the OP pesticides.
Through a six-phased pilot public
participation process, the Agency has
released for review and comment its
preliminary and revised scientific risk
assessments for individual OPs. (Please
contact the OP Docket, telephone 703-305-
5805, or see EPA’s web site,
www.epa.gov/pesticides/op.)

EPA is exchanging information with
stakeholders and the public about the OPs,
their uses, and risks through Technical
Briefings, stakeholder meetings, and other
fora. USDA is coordinating input from
growers and other OP pesticide users.

Based on current information from
interested stakeholders and the public, EPA
is making interim risk management decisions
for individual OP pesticides, and will make
final decisions through a cumulative OP
assessment. (Please see
www.epa.gov/pesticides/cumulative.htm.)
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pesticides, which share a common mechanism of toxicity. The tolerance reassessment decision for
fenamiphos cannot be considered final until the cumulative risks of the OPs are considered.

EPA is reviewing the OP pesticides to determine whether they meet current health and safety
standards. OPs require decisions about their eligibility for reregistration under FIFRA. OPs with
food, drinking water, residential, and any other non-occupational exposures must be reassessed to
make sure they meet the new FFDCA safety standard, brought about by the Food Quality Protection
Act (FQPA) of 1996.

The fenamiphos interim decision was made through the OP pilot public participation process,
which increases transparency and maximizes stakeholder involvement in EPA’s development of risk
assessments and risk management decisions. EPA worked extensively with affected parties to reach
the decisions presented in the IRED document. The agreement on the voluntary cancellation, based
on the registrant’s decision not to develop data that were an essential part of the risk mitigation
proposal, concludes the OP pilot process for fenamiphos.

Uses

. A nematicide and an insecticide, fenamiphos is used primarily to control nematodes and
thrips on various agricultural crops (i.e., citrus, grapes, peanuts, pineapples, tobacco, etc.) and
non-agricultural (i.e., turf and ornamentals) sites. Additionally, all uses are soil incorporated,
except for the pineapple use. There are no residential uses for fenamiphos.

. Annual domestic use is low-- approximately 780,000 pounds of active ingredient per year.

. Fenamiphos is a Restricted Use Pesticide (RUP) due to high acute toxicity and toxicity to
wildlife.

Health Effects

. Fenamiphos can cause cholinesterase inhibition in humans; that is, it can overstimulate the
nervous system causing nausea, dizziness, confusion, and at very high exposures (e.g.,
accidents or major spills), respiratory paralysis and death.

Risks

. Dietary (acute and chronic) exposures from eating commodities treated with fenamiphos are
below the Agency’s level of concern for the entire U.S. population, including infants and
children.

. Dietary (drinking water) exposures are generally not of concern for surface and ground water

sources in soils that are not extremely vulnerable. However, exposure to shallow ground
water sources of drinking water associated with soils that are extremely vulnerable exceed the
Agency’s level of concern.
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EPA has risk concerns for workers who mix, load, and/or apply fenamiphos to agricultural
sites and golf courses.

Acute and chronic risks exceed the Agency’s level of concern for terrestrial, aquatic, and
endangered species.

Risk Mitigation

The registrant has requested voluntary cancellation of existing fenamiphos product

registrations.

The registrant has agreed to cancel use, and formulation for use, of all of its existing
fenamiphos registrations in areas with extremely vulnerable soils and shallow water tables
effective as of May 31, 2005. Cancellation for use on all other soils will be effective as of
May 31, 2007.

All sale, distribution and use of existing stocks shall be prohibited for manufacturing and end-
use products, effective as of May 31, 2007.

Sale and distribution of existing stocks by persons other than the registrant may continue until
May 31, 2008.

Revised labels for all fenamiphos products have been submitted to the Agency in accordance
with the registrant’s request for an amendment of all of its existing registrations. Use of stocks
in the channels of trade may continue until depleted, except where prohibited by the revised
labels.

The registrant has also agreed to produce no more than 500,000 pounds of fenamiphos
manufacturing use products for use in the United States the first year of the phase out which
ends May 31, 2003. Each subsequent year of the 5 year phase out, production will be reduced
by 20% of the previous year’s production.

Next Steps

Numerous opportunities for public comment were offered as this decision was being
developed. The fenamiphos IRED is being issued in final (see www.epa.gov/pesticides/op or
www.epa.gov/pesticides/reregistration/status.htm), without a formal public comment period.
However, the docket remains open, and any comments submitted in the future will be placed
in this public docket.

A Notice of Availability for this interim RED for fenamiphos will be published in the Federal
Register. A copy of the interim RED and all supporting documents are available on the
Agency’s website at http://www.epa.gov/pesticides/op/fenamiphos.htm.

A 6(f) Notice for fenamiphos will be published in the Federal Register announcing receipt of
request from the registrant to voluntary cancel fenamiphos.
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CERTIFIED MAIL

Dear Registrant:

This is to inform you that the Environmental Protection Agency (hereafter referred to as EPA
or the Agency) has completed its review of the available data and public comments received related
to the preliminary and revised risk assessments for the organophosphate pesticide (OP) fenamiphos.
The public comment period on the revised risk assessment phase of the reregistration process is
closed. Based on comments received during the public comment period and additional data received
from the registrant, the Agency revised the human health and environmental effects risk assessments
and made them available to the public on September 14, 1999. Additionally, the Agency held a
Technical Briefing on September 2, 1999, where the results of the revised human health and
environmental effects risk assessments were presented to the general public. This Technical Briefing
concluded Phase 4 of the OP Public Participation Pilot Process developed by the Tolerance
Reassessment Advisory Committee, and initiated Phase 5 of that process. During Phase 5, all
interested parties were invited to participate and provide comments and suggestions on ways the
Agency might mitigate the estimated risks presented in the revised risk assessments. This public
participation and comment period commenced on September 10, 1999 and closed on November 15,
1999.

Based on its review, EPA has identified risk mitigation measures that the Agency believes are
necessary to address the human health and environmental risks associated with the current use of
fenamiphos. The EPA is now publishing its interim decision on the reregistration eligibility of and
risk management decision for the current uses of fenamiphos and its associated human health and
environmental risks. The reregistration eligibility and tolerance reassessment decisions for
fenamiphos will be finalized once the cumulative risks for all of the organophosphate pesticides are
considered. The enclosed “Interim Reregistration Eligibility Decision for Fenamiphos,” which was
approved on March 31, 2002, contains the Agency’s decision on the individual chemical fenamiphos.

A Notice of Availability for this Interim Reregistration Eligibility Decision (interim RED) for
fenamiphos is being published in the Federal Register. To obtain a copy of the interim RED
document, please contact the OPP Public Regulatory Docket (7502C), US EPA, Ariel Rios Building,
1200 Pennsylvania Avenue NW, Washington, DC 20460, telephone (703) 305-5805. Electronic
copies of the interim RED and all supporting documents are available on the internet at
http://www.epa.gov/pesticides/op/fenamiphos.htm.

The interim RED is based on the updated technical information found in the fenamiphos
public docket. The docket not only includes background information and comments on the Agency’s
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preliminary risk assessments, it also now includes the Agency’s revised risk assessments for
fenamiphos (revised as of September 2, 1999), and a document summarizing the Agency’s Response
to Comments. The Response to Comments document addresses corrections to the preliminary risk
assessments submitted by chemical registrants, as well as responds to comments submitted by the
general public and stakeholders during the comment period on the risk assessment. The docket will
also include comments on the revised risk assessment, and any risk mitigation proposals submitted
during Phase 5. For fenamiphos, a proposal was submitted by Bayer Corporation, the only registrant.
Comments on mitigation or mitigation suggestions were submitted by the registrant, academia,
various industry stakeholders and the public.

This document and the process used to develop it are the result of a pilot process to facilitate
greater public involvement and participation in the reregistration and/or tolerance reassessment
decisions for these pesticides. As part of the Agency’s effort to involve the public in the
implementation of the Food Quality Protection Act of 1996 (FQPA), the Agency is undertaking a
special effort to maintain open public dockets on the organophosphate pesticides and to engage the
public in the reregistration and tolerance reassessment processes for these chemicals. This open
process follows the guidance developed by a large multi-stakeholder advisory body that advised the
Agency on implementing the new provisions of the FQPA. The reregistration and tolerance
reassessment reviews for the organophosphate pesticides are following this new process.

Please note that the fenamiphos risk assessment and the attached interim RED concern only
this particular organophosphate. This interim RED presents the Agency’s conclusions on the dietary
risks posed by exposure to fenamiphos alone. The Agency has also concluded its assessment of the
ecological and worker risks associated with the use of fenamiphos. Because the FQPA directs the
Agency to consider available information on the basis of cumulative risk from substances sharing a
common mechanism of toxicity, such as the toxicity expressed by the organophosphates through a
common biochemical interaction with cholinesterase enzyme, the Agency will evaluate the
cumulative risk posed by the entire organophosphate class of chemicals after considering the risks for
the individual organophosphates. The Agency is working towards completion of a methodology to
assess cumulative risk and the individual risk assessments for each organophosphate are likely to be
necessary elements of any cumulative assessment. The Agency has decided to move forward with
individual assessments and to identify mitigation measures necessary to address those human health
and environmental risks associated with the current uses of fenamiphos. The Agency will issue the
final tolerance reassessment decision for fenamiphos and finalize decisions on reregistration
eligibility once the cumulative risks for all of the organophophates are considered.

For reference purposes, this document contains a description of further generic and/or
product-specific data requirements for fenamiphos. EPA will collect these data via a Data Call-In
(DCI), which is being sent to registrants under separate cover. Additionally, for product-specific
DClIs, the first set of required responses is due 90 days from the receipt of the DCI letter. The second
set of required responses is due eight months from the date of the DCI.

In this interim RED, the Agency has determined that fenamiphos will be eligible for
reregistration provided all the conditions identified in this document are satisfied, including
implementation of the risk mitigation measures outlined in Section IV of the document. The Agency
believes that current uses of fenamiphos may pose unreasonable adverse effects to human health and
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the environment, and that such effects can be mitigated with the risk mitigation measures identified in
this interim RED. Accordingly, the Agency recommends that registrants implement these risk
mitigation measures immediately. Sections IV and V of this interim RED describe labeling
amendments for end-use products and data requirements necessary to implement these mitigation
measures. Instructions for registrants on submitting the revised labeling can be found in the set of
instructions for product-specific data that accompanies this interim RED.

Should a registrant fail to implement any of the risk mitigation measures outlined in this
document, the Agency will continue to have concerns about the risks posed by fenamiphos. Where
the Agency has identified any unreasonable adverse effect to human health and the environment, the
Agency may at any time initiate appropriate regulatory action to address this concern. At that time,
any affected person(s) may challenge the Agency’s action.

The Agency understands that the technical registrant, Bayer Corporation, intends to request
voluntarily cancellation of all fenamiphos registrations consistent with a phase out schedule amenable
to the Agency. Once the request for voluntary cancellation is received by the Agency, the terms and
conditions of the cancellation will be established in a separate document. If Bayer Corporation does
not submit a request for voluntary cancellation, Bayer will need to satisfy the measures described in
this interim RED in order for fenamiphos to be eligible for reregistration.

If you have questions on this document or the label changes necessary for reregistration,
please contact the Chemical Review Manager, Tawanda M. Spears at (703) 308-8050. For questions
about product reregistration and/or the Product DCI that accompanies this document, please contact
Bonnie Adler at (703) 308-8523.

Sincerely,

Lois A. Rossi, Director
Special Review and
Reregistration Division

Attachment
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GLOSSARY OF TERMS AND ABBREVIATIONS

AE

a.l.
AGDCI
ai
aPAD
AR
ARC
BCF
CAS
CI
CNS
cPAD
CSF
CFR
CSFII
DCI
DEEM
DFR
DWEL

DWLOC
EC
EEC

EP
EPA
FAO
FDA
FIFRA
FFDCA
FQPA
FOB

G
GENEEC
GLC
GLN
GM
GRAS
HA

HAFT
HDT
IR

Acid Equivalent

Active Ingredient

Agricultural Data Call-In

Active Ingredient

Acute Population Adjusted Dose

Anticipated Residue

Anticipated Residue Contribution

Bioconcentration Factor

Chemical Abstracts Service

Cation

Central Nervous System

Chronic Population Adjusted Dose

Confidential Statement of Formula

Code of Federal Regulations

USDA Continuing Surveys for Food Intake by Individuals

Data Call-In

Dietary Exposure Evaluation Model

Dislodgeable Foliar Residue

Drinking Water Equivalent Level. The DWEL represents a medium specific (i.e.,
drinking water) lifetime exposure at which adverse, noncarcinogenic health effects are
not anticipated to occur.

Drinking Water Level of Comparison.

Emulsifiable Concentrate Formulation

Estimated Environmental Concentration. The estimated pesticide concentration in an
environment, such as a terrestrial ecosystem.

End-Use Product

U.S. Environmental Protection Agency

Food and Agriculture Organization

Food and Drug Administration

Federal Insecticide, Fungicide, and Rodenticide Act

Federal Food, Drug, and Cosmetic Act

Food Quality Protection Act

Functional Observation Battery

Granular Formulation

Tier I Surface Water Computer Model

Gas Liquid Chromatography

Guideline Number

Geometric Mean

Generally Recognized as Safe as Designated by FDA

Health Advisory. The HA values are used as informal guidance to municipalities and
other organizations when emergency spills or contamination situations occur.
Highest Average Field Trial

Highest Dose Tested

Index Reservoir
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LD,

LEL
LOC
LOD
LOAEL
MATC
MCLG

mg/kg/day
mg/L
MOE

MP

MPI
MRID

NA
N/A
NAWQA
NOEC
NOEL
NOAEL
NPDES
NR

OP

OPP

OPPTS(EPA)

Pa

PAD
PADI
PAG
PAM
PCA
PDP
PHED
PHI

ppb
PPE

ppm

Median Lethal Concentration. A statistically derived concentration of a substance
that can be expected to cause death in 50% of test animals. It is usually expressed as
the weight of substance per weight or volume of water, air or feed, e.g., mg/l, mg/kg
or ppm.

Median Lethal Dose. A statistically derived single dose that can be expected to cause
death in 50% of the test animals when administered by the route indicated (oral,
dermal, inhalation). It is expressed as a weight of substance per unit weight of animal,
e.g., mg/kg.

Lowest Effect Level

Level of Concern

Limit of Detection

Lowest Observed Adverse Effect Level

Maximum Acceptable Toxicant Concentration

Maximum Contaminant Level Goal. The MCLG is used by the Agency to regulate
contaminants in drinking water under the Safe Drinking Water Act.

Milligram Per Kilogram Per Day

Milligrams Per Liter

Margin of Exposure

Manufacturing-Use Product

Maximum Permissible Intake

Master Record Identification (number). EPA's system of recording and tracking
studies submitted.

Not Applicable

Not Applicable

(USGS) National Water Quality Assessment

No Observed Effect Concentration

No Observed Effect Level

No Observed Adverse Effect Level

National Pollutant Discharge Elimination System

Not Required

Organophosphate

(EPA) Office of Pesticide Programs

Office of Prevention, Pesticides and Toxic Substances

Pascal, the pressure exerted by a force of one newton acting on an area of one square
meter.

Population Adjusted Dose

Provisional Acceptable Daily Intake

Pesticide Assessment Guideline

Pesticide Analytical Method

Percent Crop Area

(USDA) Pesticide Data Program

Pesticide Handler's Exposure Data

Preharvest Interval

Parts Per Billion

Personal Protective Equipment

Parts Per Million
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PRN
PRZM/
EXAMS

RQ
RS
RUP
SAP
SCI-GROW
SF
SLC
SLN
TC

TD
TEP
TGAI
TLC
TMRC
torr

TRR
UF

ng/e

ng/L
USDA

USGS

Pesticide Registration Notice

Pesticide Root Zone Model and Exposure Analysis Modeling System, which is a Tier
II Surface Water Computer Model

The Carcinogenic Potential of a Compound, Quantified by the EPA's Cancer Risk
Model

Raw Agriculture Commodity

Red Blood Cell

Reregistration Eligibility Decision

Restricted Entry Interval

Reference Dose

Risk Quotient

Registration Standard

Restricted Use Pesticide

Science Advisory Panel

Tier I Ground Water Computer Model

Safety Factor

Single Layer Clothing

Special Local Need (Registrations Under Section 24(c) of FIFRA)

Toxic Concentration. Concentration at which a substance produces a toxic effect.
Toxic Dose. The dose at which a substance produces a toxic effect.

Typical End-Use Product

Technical Grade Active Ingredient

Thin Layer Chromatography

Theoretical Maximum Residue Contribution

A unit of pressure needed to support a column of mercury 1 mm high under standard
conditions.

Total Radioactive Residue

Uncertainty Factor

Micrograms Per Gram

Micrograms Per Liter

United States Department of Agriculture

United States Geological Survey

Ultraviolet

World Health Organization

Wettable Powder

Worker Protection Standard
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Executive Summary

EPA has completed its review of public comments on the revised risk assessments and is
issuing its risk management decision for fenamiphos. Although the Agency has not yet considered
cumulative risks for the organophosphates, the Agency has determined that fenamiphos is eligible for
reregistration provided: (i) the use of fenamiphos on extremely vulnerable soils is phased out by May
31, 2005 (continued use on such soils would result in acute and chronic dietary risks, due to drinking
water, which are inconsistent with the Food Quality Protection Act of 1996); (ii) current data gaps for
use on other soils are addressed; (iii) the risk mitigation measures outlined in this document are
adopted to reduce risk from other uses and label amendments are made to reflect these measures; and
(iv) cumulative risks considered for the organophosphates support a final reregistration eligibility
decision.

The decisions outlined in this document do not include the final tolerance reassessment
decision for fenamiphos, however, some tolerance actions will be undertaken prior to completion of
the final tolerance reassessment (see below). The final tolerance reassessment decision for this
chemical will be issued once the cumulative risks for all of the organophosphates are considered. The
Agency may need to pursue further risk management measures for fenamiphos once cumulative risks
are considered.

The revised human health and environmental risk assessments are based on review of the
database supporting the use patterns of currently registered products and new information received.
The Agency invited stakeholders to provide proposals, ideas or suggestions on appropriate mitigation
measures before the Agency issued its risk mitigation decision on fenamiphos. After considering the
revised risks, as well as mitigation proposed by Bayer Corporation, and comments and mitigation
suggestions from other interested parties (such as the State of Florida, the National Golf Course
Superintendents Association, several independent golf courses, and a number of grower groups), EPA
developed its risk management decision that is discussed fully in this document.

Fenamiphos is an organophosphate nematicide/insecticide used on a variety of nematodes,
thrips, aphids, beetles, root weevils, and root borers. It was first registered in 1972 for at-plant control
of nematodes in annual field and vegetable crops or in established perennial, deciduous and tropical
fruit crops. In 1994, the Agency provided preliminary risk assessments to the registrant and discussed
its concerns about numerous wildlife incident reports. After these discussions, the registrant
voluntarily implemented various risk mitigation measures, including use restrictions and rate
reductions, to reduce certain risks identified in the risk assessments.

The revised risk assessments discussed in this decision document are based on current product
labels, which reflect the various changes made to the labels from 1994 to 1996. Use data from 1990
to 1998 indicate an average domestic use of approximately 780,000 Ibs a.i. per year.
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Dietary Risk

The acute dietary (food) risk estimate is below the Agency's level of concern for the general
U.S. population and all population subgroups. Infants (younger than one year of age), the most
highly exposed subpopulation, are expected to be exposed to fenamiphos at a level less than or equal
to 1% of the aPAD. The chronic dietary risk estimate is also below the Agency's level of concern for
the general population and all population subgroups. The exposure is estimated to be equal to or less
than 1% of the cPAD for all population subgroups including infants and children (from 1 to 6 years of
age), the most highly exposed subpopulation.

In calculating risks to populations drinking ground water, the Agency’s assessment found that
the expected concentrations of fenamiphos in drinking water will vary depending on the type of soil
and depth to ground water. When soils are extremely vulnerable and the groundwater is shallow,
fenamiphos is expected to rapidly leach into ground water. As the soils become less vulnerable, the
expected concentrations drop. For the purposes of this assessment the Agency has established two
distinct categories of soil types: extremely vulnerable and vulnerable. The vulnerable category is
expected to portray worst-case exposure for all soil types that are not extremely vulnerable. The
extremely vulnerable category contains those soils classified as hydrologic soil group A soils that are
excessively drained and predominately sand or loamy sand and where the ground water table is less
than 50 feet deep. The Central Ridge of Florida is an example of an area where the soil would be
classified extremely vulnerable.

Dietary risks from residues on food combined with residues in drinking water are a concern
for people who rely on ground water sources of drinking water in areas where fenamiphos is used on
extremely vulnerable soils. In these areas, for both acute and chronic risk, the expected
environmental concentrations (EECs) in drinking water are substantially higher than the drinking
water levels of concern. Using turf as an example, the Agency found that the acute EEC is 425 ppb
and the chronic EEC is 45 ppb, while the acute drinking water level of concern (DWLOC) is 12 ppb
and the chronic DWLOC is 1 ppb. The Agency believes that the potential risk to the public from the
use of fenamiphos on extremely vulnerable soils is unreasonable and inconsistent with the Food
Quality Protection Act (FQPA). Therefore, these uses will be phased out by May 31, 2005.

The Agency believes risks are not of concern for those drinking groundwater in areas with
soils that are not extremely vulnerable or those drinking from surface water sources. In these areas,
for both acute and chronic risk, the EECs in drinking water are lower than the DWLOCs. Because
there is some uncertainty in the database, the Agency will be issuing a DCI to require additional data
to confirm its exposure conclusions for vulnerable soils.

Residential (Golfer) Risk

Although fenamiphos is not used in a residential setting, golfers may be exposed to
fenamiphos while playing on courses that have been treated with fenamiphos. Because fenamiphos is
watered-in on golf courses, the Agency believes any residual pesticide does not pose an exposure or
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risk concern for golfers and that no additional mitigation is needed at this time. The Agency will be
issuing a DCI requiring additional data to confirm these conclusions.

Aggregate Risk

An aggregate risk assessment looks at combined exposure from dietary (food and drinking
water routes) and residential or non-occupational sources, when appropriate. For fenamiphos, an
aggregate assessment would include dietary and golfer exposure. As discussed in the Dietary Risk
section above, the risk estimates are below the Agency’s level of concern for all populations exposed
to combined fenamiphos residues from food and drinking water, provided the population is not
drinking water obtained from ground water sources in areas with extremely vulnerable soils. The
risks to golfers cannot be quantitatively included in the aggregate risk assessment at this time as the
data are not sufficient or robust enough to allow this calculation. The Agency believes that this
exposure is not significant and that its inclusion in the aggregate risk assessment would not change
the conclusions of the aggregate risk assessment.

Occupational Risk

The Agency’s occupational risk findings show that many fenamiphos uses do not pose risks
of concern (i.e., MOEs are greater than 100). Some uses, however, pose occupational risks exceeding
the Agency’s level of concern for certain handlers and workers. The Agency has worked with the
registrant and user community to explore ways of reducing occupational risks in general and believes
many of the measures agreed to by the registrant will reduce the occupational risk to levels not of
concern. In some cases, however, the Agency’s risk estimates show that certain handlers remain at
risk levels higher then the Agency’s risk reduction objectives.

The Agency assessment shows that, after mitigation, the use of the granular product does not
pose a risk of concern to workers for any crop other than loading and applying by push spreader on
turf. For workers using a push spreaders, the MOE is 28. All granular MOEs were calculated
assuming that the worker was wearing an organic vapor-removing respirator. To mitigate risks to
these levels, the following measures are necessary: limiting the amount of active ingredient a single
worker can handle to 50 Ib ai/day for turf uses and prohibiting body-mounted or hand-held
application equipment.

For mixer/loaders and applicators using liquid fenamiphos, MOEs are of concern (less than
100) for several different crops. Of the MOEs of concern for agricultural products, all are above 50,
with the majority between 65 and 75. For turf, the MOEs are 37 for mixer/loaders and 53 for
applicators using groundboom equipment with closed systems and enclosed cabs. To mitigate risks
to workers using the liquid formulation, the following measures are necessary: closed mixing/loading
systems and application by enclosed cab, reduced application rates for various crops, and limit the
amount of active ingredient a single worker can handle to 200 Ibs ai/day for turf uses.

Although these measures lessen the exposure for workers using fenamiphos products, the
MOE:s for some mixer/loader and applicators are still less than 100. Because there are significant
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benefits from the uses of fenamiphos on turf, as discussed below, the Agency has determined that
additional mitigation of occupational risk is not necessary at this time.

Environmental Risk

The fenamiphos ecological assessment indicates that virtually all uses at maximum
application rates result in risks that exceed both the high acute and chronic risk levels of concern for
terrestrial, aquatic, and endangered species. Fenamiphos is either soil incorporated or watered-in,
which may reduce potential exposures to wildlife; however, because of its high toxicity, small
amounts pose a high risk to sensitive species. Incident data support this conclusion, as fish and bird
kill incident reports indicate losses of wildlife directly attributable to fenamiphos. The
implementation of earlier mitigation measures, such as lowering application rates to minimize runoff
potential, may be helping to reduce these types of incidents.

Research shows that fenamiphos must be applied at application rates outlined in this interim
RED for the pesticide to be efficacious. Therefore, the Agency is unable to further reduce these rates
to be more protective of avian and mammalian species. In addition to rate reductions on other crops
proposed in this document, the Agency is also proposing additional label changes to reduce exposure,
including: cancellation of cotton use and granular use on pineapples; reducing maximum seasonal
application rates for several crops; requiring more rapid watering in when irrigation is used to
incorporate fenamiphos; and restrictions on time of day applied during thunderstorm season to limit
the potential for runoff. Some of these measures are already on existing labels, but they must be
expanded to additional uses (as specified below) in order for fenamiphos to be eligible for
reregistration.

Although these measures may somewhat reduce fenamiphos exposure to aquatic and
terrestrial species, they are not expected to reduce it to levels that are not of concern to the Agency.
However, because there are significant benefits from the use of fenamiphos (see below), the Agency
is not proposing additional action at this time.

Benefits

Fenamiphos is one of only a handful of effective nematicides left for use in agriculture. It
provides effective control of many important plant parasitic nematodes and several important insect
pests, which can cause severe crop damage and significant yield losses if left unchecked. Fenamiphos
is effective for use both pre-plant and post-plant. As a post-plant application, fenamiphos is often the
only effective nematicide available. The post-plant application is critical for perennial crops, such as
pineapple, kiwifruit, tree fruits, grapes and raspberries, which must rely solely on a post-plant control
of nematodes after the first growing season. For most of these crops fenamiphos is the only effective
post-plant control. Fenamiphos is also important for the control of nematodes in a number of annual
crops as well, particularly in California (the state with the highest agricultural usage), where effective
nematode controls include several soil fumigants and fenamiphos. California has imposed use
restrictions on the soil fumigants, which limit the availability of these nematicide alternatives (e.g.,
Telone, methyl bromide, metam-sodium).
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Fenamiphos is also critical for the control of nematodes in golf course turf. The types and
extent of damage varies with the nematode type(s) present, population levels, types of grass,
environmental stress levels (soil temperature, water availability, etc.) and other unknown soil factors.
Nematodes are root parasites which cause damage including stunted growth, foliage discoloration,
premature wilting and death of plants.

Increased fertilizer and water are often used to treat nematode infestations and fenamiphos is
used only when the problem cannot be controlled by these means. Additional application of water is
not always an option, due to limits on water usage in some areas and under certain conditions. There
are no registered fenamiphos alternatives known to be effective for use on turf, and if fenamiphos is
not available on turf, golf courses and turf farms could be adversely impacted.

Process and Timeframes

This interim RED document for fenamiphos is being announced in a Notice of Availability
published in the Federal Register. This interim RED document includes guidance and time frames
for any necessary label changes for products containing fenamiphos. Note that there is no comment
period for this document, and that the time frames for the label changes outlined in this document are
shorter than those given in some earlier reregistration eligibility decisions. As part of the public
participation process, the Agency’s risk assessments for fenamiphos have already been subject to
numerous public comment periods, and a further comment period for fenamiphos was deemed
unnecessary. Phase 6 of the pilot process did not include a public comment period; however, for
some chemicals, the Agency may provide for another comment period, depending on the content of
the risk management decision. With regard to the risk mitigation measures outlined in this document,
the Agency has shortened this time period so that the risks identified herein are mitigated as quickly
as possible. Neither the tolerance reassessment nor the reregistration eligibility decision for
fenamiphos can be considered final until the cumulative risks for all organophosphate pesticides are
considered. The cumulative assessment may result in further risk mitigation measures for
fenamiphos.

The Agency understands that the technical registrant, Bayer Corporation, intends to request
voluntarily cancellation of all fenamiphos registrations consistent with a phase out schedule amenable
to the Agency. Once the request for voluntary cancellation is received by the Agency, the terms and
conditions of the cancellation will be established in a separate document. If Bayer Corporation does
not submit a request for voluntary cancellation, Bayer will need to satisfy the measures described in
this interim RED in order for fenamiphos to be eligible for reregistration.
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1. Introduction

The Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) was amended in 1988 to
accelerate the reregistration of products with active ingredients registered prior to November 1, 1984.
The amended Act calls for the development and submission of data to support the reregistration of an
active ingredient, as well as a review of all submitted data by the U.S. Environmental Protection
Agency. Reregistration involves a thorough review of the scientific database underlying a pesticide’s
registration. The purpose of the Agency’s review is to reassess the potential hazards arising from the
currently registered uses of the pesticide; to determine the need for additional data on health and
environmental effects; and to determine whether the pesticide meets the “no unreasonable adverse
effects” criterion of FIFRA.

On August 3, 1996, the Food Quality Protection Act of 1996 (FQPA) was signed into law.
This Act amends FIFRA to require reassessment of all existing tolerances. For those chemicals that
have tolerances and are undergoing reregistration, the tolerance reassessment will be initiated through
this reregistration process. FQPA also requires that by 2006, EPA must review all tolerances in effect
on the day before the date of the enactment of the FQPA, which was August 3, 1996. FQPA also
amends the Federal Food, Drug and Cosmetic Act (FFDCA) to require a safety finding in tolerance
reassessment based on factors including an assessment of cumulative effects of chemicals with a
common mechanism of toxicity. Fenamiphos belongs to a group of pesticides called
organophosphates (OPs), which share a common mechanism of toxicity - they all affect the nervous
system by inhibiting cholinesterase. Although the FQPA significantly affects the Agency’s
reregistration process, it does not amend any of the existing reregistration deadlines. Therefore, the
Agency is continuing its reregistration program while it resolves the remaining issues associated with
the implementation of the FQPA.

This document presents the Agency’s revised human health and ecological risk assessments;
its progress toward tolerance reassessment; and the interim decision on the reregistration eligibility of
fenamiphos. It is intended to be only the first phase in the reregistration process for fenamiphos. The
Agency will eventually proceed with its assessment of the cumulative risk of the OP pesticides and
issue a final reregistration eligibility decision for fenamiphos.

The implementation of FQPA has required the Agency to revisit some of its existing policies
relating to the determination and regulation of dietary risk, and has also raised a number of new issues
for which policies need to be created. These issues were refined and developed through collaboration
between the Agency and an advisory committee, which was composed of representatives from
industry, environmental groups, and other interested parties. The committee identified the following
science policy issues it believed were key to the implementation of FQPA and tolerance
reassessment:

Applying the FQPA 10-Fold Safety factor

Whether and How to Use "Monte Carlo" Analyses in Dietary Exposure Assessments
How to Interpret "No Detectable Residues" in Dietary Exposure Assessments
Refining Dietary (Food) Exposure Estimates

OO
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Refining Dietary (Drinking Water) Exposure Estimates

Assessing Residential Exposure

Aggregating Exposure from all Non-Occupational Sources

Conducting a Cumulative Risk Assessment for Organophosphate or Other Pesticides with a
Common Mechanism of Toxicity

Selection of Appropriate Toxicity Endpoints for Risk Assessments of Organophosphates
Whether and How to Use Data Derived from Human Studies

OOOO

OO

The process developed by the advisory committee calls for EPA to provide one or more
documents for public comment on each of the policy issues described above. Each of these issues is
evolving and in a different stage of refinement. Some issue papers have already been published for
comment in the Federal Register and others will be published shortly.

In addition to the policy issues that resulted from the advisory committee process, the Agency
issued, on Sept. 29, 2000, a Pesticide Registration Notice (PR 2000-9) that presents EPA’s approach
for managing risks from organophosphate pesticides to occupational users. The Worker PR Notice
describes the Agency’s baseline approach to managing risks to handlers and workers who may be
exposed to organophosphate pesticides, and the Agency expects that other types of chemicals will be
handled similarly. Generally, basic protective measures such as closed mixing and loading systems,
enclosed cab equipment, or protective clothing, as well as increased reentry intervals will be
necessary for most uses where current risk assessments indicate a risk and such protective measures
are feasible. The policy also states that the Agency will assess each pesticide individually, and based
upon the risk assessment, determine the need for specific measures tailored to the potential risks of
the chemical. The measures included in this interim RED are consistent with the Worker PR Notice.

This document consists of six sections. Section I contains the regulatory framework for
reregistration/tolerance reassessment and describes the process for working with the public on
science policy issues for the organophosphate pesticides and the worker risk management PR Notice.
Section II provides a profile of the use and usage of the chemical. Section III gives an overview of
the revised human health and environmental risk assessments resulting from public comments and
other information. Section IV presents the Agency's interim decision on reregistration eligibility and
risk management decisions. Section V summarizes the label changes necessary to implement the risk
mitigation measures outlined in Section IV. Section VI provides information on how to access
related documents. Finally, the Appendices list Data Call-In (DCI) information (requirements that the
Agency intends to issue to the registrant). The revised risk assessments and related addenda are not
included in this document, but are available on the Agency's web page
http://www.epa.gov/oppsrrd1/op/fenamiphos.htm, and in the Public Docket.



-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

I Chemical Overview
A. Regulatory History

Fenamiphos was first registered in the United States in 1972 by Chemagro Corporation, a
Division of Baychem Corporation. Throughout the years, the company changed names, Mobay
Chemical Corporation, then Miles, Inc. and, finally, Bayer Corporation. Currently, Bayer
Corporation is the only manufacturer of fenamiphos technical and four end-use products.

The chemical was formulated as Nemacur (EPA Reg No 3125-269), a manufacturing use
product to be further formulated into end-use products for at-plant control of nematodes in annual
field and vegetable crops or in established perennial deciduous and tropical fruit crops. In 1987, the
Agency issued a Registration Standard for fenamiphos. As part of the Registration Standard and in a
separate Data Call-In Notice in September 1999, the Agency called-in additional data to better
understand the risks associated with using fenamiphos.

After the Agency’s 1994 draft preliminary human health and ecological risk assessments
were provided to the registrant for review, the registrant voluntarily put into place numerous risk
mitigation measures, addressing many of the Agency’s concerns at that time. These measures
included use restrictions and rate reductions to address certain risks identified in the risk assessments.

This Interim Reregistration Eligibility Decision document is the Agency’s first reevaluation
of fenamiphos since issuance of the Registration Standard in 1987. The revised risk assessments,
which are summarized in this document, are based on current product labels and reflect the various
changes made to the labels from 1994 to 1996.

B. Chemical Identification

. Common Name: Fenamiphos
. Chemical Name: Ethyl 3-methyl-4-(methylthio)phenyl-(1-methyl-
ethyl)phosphoramidate
CH,
S

. Chemical Family: Organophosphate

. CAS Registry Number: 22224-92-6
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. OPP Chemical Code: 100601

. Empirical Formula: C,;H,,NO,PS

. Molecular Weight: 303.4

. Trade and Other Names: Nemacur ®

. Basic Manufacturer: Bayer Corporation

Technical fenamiphos is an off-white to tan waxy solid with a melting point of 49°C and a
vapor pressure of 4.7 x 10° mmHg at 20°C. Fenamiphos is soluble in dichloromethane, 2-propanol
and toluene, only slightly soluble in n-hexane, and insoluble in water.

C. Use Profile

The following information is based on the currently registered uses of fenamiphos:

Type of Pesticide:

Nematicide/Insecticide

Summary of Use Sites:

Food:

Residential:
Public Health:

Other Nonfood:

Target Pests:

Apple, asparagus, banana, beets (garden), bok choy, Brussels
sprouts, cabbage, cherries, citrus (except on kumquat, tangelo,
or citrus hybrids in California), eggplant, garlic, grapes,
kiwifruit, nectarine, okra, peaches, peanuts, peppers (non-
bell), pineapples, raisins, raspberries, strawberries

None
None

Commercial, industrial, and ornamental turf, sod farm, golf
course turf, ornamental and shade trees, tobacco, and the
following ornamental plants: herbaceous plants,
nonflowering plants, woody shrubs and vines, and other
nonbearing crops

The majority of labeled uses are for plant parasitic nematodes
and thrips. Additional pests include aphids, cutworms, citrus
root weevil, flea beetles, Fuller rose beetle, mole crickets,
phylloxera, and wireworms.
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Formulation Types Registered:

Technical: Nemacur Concentrate (74.6%)

Granular: Nemacur 10% G and 15% G (10%
and 15% a.i., respectively)

Emulsifiable

Concentrate: Nemacur 3 (35% a.i.)

Method and Rates of Application:

Equipment:

Method and Rate:

Timing:

Use Classification:

Drip irrigation, granule applicator, groundboom, low pressure
ground sprayer, low pressure irrigation, soil incorporation
equipment spreader, sprinkler.

Broadcast, chemigation, soil band treatment, soil broadcast
treatment, soil drench treatment, soil in-furrow treatment, soil
incorporated treatment, soil treatment, spray.

Following application, labels instruct that both the
emulsifiable concentrate and granular formulations are to be
watered-in or mechanically incorporated into soil.

Current application rates vary depending on the commodity or
site. Overall, maximum single application rates range from 1
to 10 Ibs a.i./acre, with maximum yearly rates ranging from 2
to 20 Ibs a.i./acre.

At planting, bloom through foliar, fall, foliar, post-final
harvest, post-harvest, post-plant, post-transplant, pre-bloom
through foliar, pre-emergence, pre-plant, pre-transplant,
ratoon, transplant, at seedling, pre-seedling.

Restricted Use Pesticide (RUP) due to high acute
toxicity and toxicity to wildlife.

10



D. Estimated Usage of Pesticide

This section summarizes the best estimates available for many of the pesticide uses of
fenamiphos, based on available pesticide usage information for the past eight years. A full listing of
all uses of fenamiphos, with the corresponding use and usage data for each site, has been completed
and is in the “Quantitative Usage Assessment” document, which is available on the internet at
http://www.epa.gov/pesticides/op/fenamiphos.htm and in the public docket. The data, reported on an
aggregate and site (crop) basis, reflect annual fluctuations in use patterns as well as the variability in
using data from various information sources. On average, approximately 780,000 pounds of
fenamiphos active ingredient are used annually, according to Agency and registrant estimates. Table
1 provides estimates for usage of fenamiphos.

Table 1. Fenamiphos Estimated Usage for Representative Sites

Crop Lbs. a.i: Applied (wglitd Percent. Crop Treated Percent- Crop Treated

h Avg. in 000 pounds) (Weighted Avg.) (Likely Max)
z Food Commodities
m Apple 5 <1 1
z Banana Not Available 3 3

Beets, garden 2 <1 2
: Bok Choy 1 5 11
u Brussels Sprouts 1 13 29
o Citrus - Grapefruit 15 1 3
n Citrus - Lemons 25 7 13
m Citrus - Oranges 45 2 4
> Citrus - Other? 5 2 6
-l Cabbage 4 9 11
: Cherries 4 1 2
u Eggplant, Peppers 1 1 2
m Grapes 130 5 10
q Kiwifruit 1 9 17
ﬁ Nectarines 2 3 6
n Peaches 10 1 3
m Peanuts 74 2 4
m Pineapple 14 24 68
=

11
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Crop Lbs. a.i: Applied (wgl:td Percent. Crop Treated Percent. Crop Treated

Avg. in 000 pounds) (Weighted Avg.) (Likely Max)

Raspberries 3 9 21

Strawberries <l 1 2

Vegetables 6 1 2

Non-Food Sites
Tobacco 230 11 22
Turf, golf courses and sod 67 Not Available Not Available
Ornamentals
Nursery Stock 50 Not Available Not Available

! Data from 1990 - 1998; when percent crop treated is < 1%, the Agency uses 1% for dietary analysis

2 Includes kumquats, limes, tangelos and tangerines

III.  Summary of Fenamiphos Risk Assessment

Following is a summary of EPA’s revised human health and ecological risk findings and
conclusions for the organophosphate pesticide fenamiphos, as fully presented in the documents,
“Human Health Risk Assessment, Fenamiphos,” dated September 2, 1999 (golfer assessment
amended dated July 27, 2001; turf handler amended February 21, 2001; and occupational amended
June 25, 2000) and “Fenamiphos Environmental Risk Assessment,” dated
March 6, 2002. The purpose of this summary is to assist the reader by identifying the key features
and findings of these risk assessments, and to better understand the conclusions reached in the
assessments.

These revised risk assessments for fenamiphos were presented at a September 2, 1999
Technical Briefing, which was followed by an opportunity for public comment on risk management
for this pesticide. The risk assessments presented here form the basis of the Agency’s risk
management decision for fenamiphos only; the Agency must consider cumulative risks of all the
organophosphate pesticides before any tolerance reassessments can be finalized.

A. Human Health Risk Assessment
EPA issued its preliminary risk assessments for fenamiphos on August 12, 1998 (Phase 3 of
the public participation process). In response to comments and studies submitted during Phase 3, the

risk assessments were updated and refined. These updates and refinements included some minor
changes to the dietary consumption estimates, but there were no major changes in the assessments.

12
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1. Dietary Risk from Food
a. Toxicity

The Agency has reviewed all toxicity studies submitted and has determined that the toxicity
database is complete, and that it supports an interim reregistration eligibility determination for all
currently registered uses. Further details on the toxicity of fenamiphos can be found in the September
2, 1999 Human Health Risk Assessment. A brief overview of the studies used for the dietary risk
assessment is outlined in Table 2.

The toxicology profile of fenamiphos demonstrates that fenamiphos, like other
organophosphates, has anticholinesterase activity in all species tested including mice, rats, rabbits and
dogs. Technical fenamiphos has high acute oral toxicity (Toxicity Category I), with an LDy, of 2.7
mg/kg in male rats and 3.0 mg/kg in female rats (MRID 00033831). Fenamiphos did not cause
organophosphate induced delayed neurotoxicity in hens. No treatment-related pathological lesions
were seen in the central or peripheral nervous system of rats following a single gavage dose or
repeated dietary administration. The principal toxicological effects in rats and dogs following
subchronic and chronic oral (dietary) exposure was inhibition of plasma, red blood cell and/or brain
cholinesterase activity. Repeated dermal applications to rabbits for 21-days resulted in inhibition of
plasma, erythrocyte and brain cholinesterase activity. There was no evidence of increased
susceptibility of rat or rabbit fetuses following in utero exposure in prenatal developmental toxicity
studies, no offspring toxicity was seen at the highest dose tested (HDT) in the two-generation
reproduction toxicity study, and there was no evidence of abnormalities in the development of the
fetal nervous system in these studies.

Fenamiphos is classified as a Group E chemical based on no evidence of carcinogenicity in
two adequate studies in mice and rats. Mutagenicity studies show that fenamiphos is not mutagenic
either in vivo or in vitro. Metabolism studies in the rat indicated no major differences between oral
and intravenously administered fenamiphos. Fenamiphos is degraded and/or eliminated within 48
hours postdosing and does not accumulate in tissues. The major metabolites are sulfoxides and
sulfones.

b. FQPA Safety Factor

The FQPA safety factor was reduced to 1X. In prenatal developmental toxicity studies
following in utero exposure in rats and rabbits, there was no evidence of developmental effects being
produced in fetuses at doses that did not also induce maternal toxicity, nor was there evidence of an
increase in severity of effects at or below maternally toxic doses. In the pre/post-natal two-generation
reproduction study in rats, there was no evidence of enhanced susceptibility in pups when compared
to adults (i.e., effects noted in offspring occurred at maternally toxic doses or higher). There was no
evidence of abnormalities in the development of the fetal nervous system in the pre/post natal studies.
The toxicology database is complete and there are no data gaps according to the Subdivision F
Guideline requirements. Adequate actual data, surrogate data, and/or modeling outputs are available
to satisfactorily assess dietary (food and water) exposure and to provide a screening level drinking

13
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water exposure assessment. The assumptions and models used in the assessments do not
underestimate the potential exposure or risk for infants and children. Therefore, the additional 10X
factor as required by FQPA was reduced to 1X.

c. Population Adjusted Dose (PAD)

The PAD is a term that characterizes the dietary risk of a chemical, and reflects the Reference
Dose (RfD), either acute or chronic, that has been adjusted to account for the FQPA safety factor (i.e.,
RfD/FQPA safety factor). In the case of fenamiphos, the FQPA safety factor is 1X; therefore, both
the acute and chronic PADs are identical to the corresponding acute and chronic RfDs. The Agency
applied the conventional uncertainty factor of 100X to account for both interspecies extrapolation
(10X) and intraspecies variability (10X). These uncertainty factors were applied to the No Observed
Adverse Effect Level (NOAEL) selected for risk assessment. For the aPAD, an additional 3X
uncertainty factor was applied to the lowest observed adverse effect level (LOAEL) because a
NOAEL was not identified in the acute rat neurotoxicity study. The acute PAD (aPAD) is 0.0012
mg/kg/day and the chronic PAD (cPAD) is 0.0001 mg/kg/day. The bases for the aPAD and cPAD
are summarized in Table 2 below. A risk estimate that is less than 100% of the acute or chronic PAD
is below the Agency’s level of concern.

d. Toxicological Endpoints
Table 2 outlines the toxicological endpoints that are used in the dietary risk assessments.
These endpoints were established after review of the entire toxicological database including toxicity

and reproductive studies for both chronic and acute exposures.

Table 2. Summary of Toxicological Endpoints for Dietary Risk Assessments

. FQPA
Assessment Dose Endpoint Study Uncertainty Safety PAD
(mg/kg/day) Factor
Factor
plasma (male & ,
Acute female), red blood cell Acute Rat 300, add’l 3X 0.0012
. 0.37 (LOAEL) . for use of 1X
Dietary (male) cholinesterase Neurotox mg/kg
S LOAEL
inhibition
Chronic 0.01 (NOAEL) plasma cholinesterase Chronic tox 100 X 0.0001
Dietary 0.03 (LOAEL) inhibition - dogs mg/kg/day
NOAEL = No Observed Adverse Effect Level
LOAEL = Low